Expression and activation of MAP kinases, ERK1/2, in the human villous trophoblasts.
Mitogen-activated protein kinase (MAP kinase) plays a central role in the signal transduction for diverse cellular responses, such as proliferation, differentiation, stress response and cell death, via activation after binding of growth factors to the respective receptors on the cell membrane. In the human placental tissues, however, little is known about the expression and activation of the classical MAP kinases, extracellular signal-regulated kinase1/2 (ERK1/2). We therefore examined the expression of ERK1/2 in the human chorionic and placental tissues between 5 and 41 weeks of gestation, using Western blotting, immunohistochemistry and in situ hybridization. To explore the activation of ERK1/2 protein, we used an antibody that reacts with both phosphorylated and non-phosphorylated ERK1/2 (total ERK1/2), as well as antibodies that react only with phosphorylated ERK1/2. The expression pattern of phosphorylated ERK1/2 in the trophoblasts was compared with that of various growth factor receptors, such as c-met, IGF-1R, flt-1, EGFR, PDGFR, Bek, and flg. Total ERK1/2 was immunolocalized in the villous cytotrophoblasts (CTs), but not in the syncytiotrophoblasts (STs), throughout pregnancy. In situ hybridization also showed the localization of ERK1 mRNA in the villous CTs. Interestingly, however, phosphorylated ERK1/2 was immunolocalized in the villous CTs only up to 12 weeks of gestation. Western blot also showed the stronger bands of phosphorylated ERK1/2 in the tissues of the first trimester. Among the growth factor receptors, c-met was strongly expressed in the villous CTs during the first trimester, and resembled the expression pattern of phosphorylated ERK1/2. These findings suggest that the MAP kinase pathway is activated in the villous CTs during the first trimester in the human placenta.